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A-30912 H-TYPE ANTIBIOTICS, THEIR PREPARATION AND USE,

This invention relates to A-~30912 factor H,
new antibiotic factor isolated from the A-30912 ahti-
biotic mixture, to the lower alkyl ether homologs of
A-30912 factor H, and to the tetrahydro derivatives of
the homologs of this new factor. These novel compounds
have the structural formula I:

CHs 9 ﬁﬁ RO OH
T
\< .'H Ll{ H ='.. T R’
NS =
. , H— CHa
AN Vo
"/ AN o=-/ y O=s/ "H OH
AN N\ l

wherein Rl is linoleoyl or stearoyl and R is Cl—c6
alkyl, subject to the proviso that when R is methyl, Rl
is linoleoyl. When Rl is linoleoyl and R is methvl,
the compound is A-30912 factor H; when R2 is stearoyl
and R is methyl, the compound is tetrahydro-A-30912
factor H.
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These compounds are prepared by reacting
A-30912 factor A or tetrahydro A-30912 factor A with
the appropriate alcohol. The tetrahydro derivatives
can also be made by reducing the corresponding lino-
leoyl compound. .

The A-30912 antibiotic mixture is described
by Marvin M. Hoehn and Karl H. Michel in U.S. Patent
4,024,245, Prior to the present invention, seven
individual factors of the A-30912 mixture had been
recognized. These factors were designated A-30912
factors A, B, C, D, E, F, and G. The newly isolated
antibiotic substance of this invention has been des-
ignated A-30912 factor H. For convenience herein,
A-~30912 factor H will be abbreviated A-30912H; and
A-30912H, the lower alkyl homologs of A-30912H, and
their tetrahydro derivatives will be called A-30912H-
type antibiotics.

The purpose of this invention is the dis-
closure of A-30912H-type antibiotics of formula I and a
process for preparing them from the A-30912 factor A or
the tetrahydro A-30912 factor A. The A-30912H-type
antibiotics are especially useful as antifungal
agents.
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This invention provides an A-30912H anti-
biotic which has the structural formula:

N =
// . H— CHa
HO\._HaC H \J—'H N\. - ol eH T
7N ./// ’ o=/ o
N N
H'E>§ !ég ..-HN\\\‘ .
HO o g H.. “_______T..OH
H

wherein Rl is linoleoyl or stearoyl and R is Cl--C6
alkyl, subject to the proviso that when R is methyl

Rl is linoleoyl.

This invention also provides a process
for preparing an A-30912H-type antibiotic which has
the structural formula I, as before described, wherein
R} is linoleoyl or stearoyl and R is Cl--C6 alkyl,
subject to the proviso that when R is methyl Rl is

linoleoyl, characterized by reacting a compound of
Formula II
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wherein R2
A)

15
2
when R

1) an

R is defined as above;

2) an
20 RS
B) when R

- formula

0021685

II

is linoleoyl or stearoyl

is linoleoyl, with

alcohol of the formula ROH wherein
or

alcohol of the formula R30H wherein

is CZ-C6 alkyl;
is stearoyl, with an alcohol of the

RBOH;

13

in a polar inert solvent or in an excess of the reac-

tant alcohol at 0°C to 70°C.

and when the alcohol R3OH is reacted with a compound of
Formula II wherein R2

25

under acidic conditions;

is linoleoyl, optionally, reducing

the linoleoyl group in the resulting compound to

stearoyl.

This invention also provides a pharmaceutical

30

formulation which.

comprises the active ingredient, an
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A-30912H-type antibiotic which has the structural
formula I as before described, associated with a
pharmaceutically acceptable carrier therefor.
This invention also provides an A-30912H~type
5 antibiotic which has the strudtural formula I as before
described for use as an antifungal agent for treating
fungal infectidns in mammals by the administration of
an effective amount thereof. ,
. The A-30912 antibiotic mixture, from which
10 the new antibiotic factor of this invention can be
isolated, is produced by culturing a strain of Aspergillus

rugulosus NRRL 8113 under submerged aerobic fermentation
conditions as described in U.S. Patent 4,024,245,

Another method for preparing A-30912H is by culturing

15 Aspergillus nidulans var. roseus, NRRL 11440, to give

the A-42355 antibiotic mixture and isolating A-30912H
from this mixture. This process is described in the
copending application of LaVerne D. Boeck and Ralph E.

Kastner entitled PROCESS OF PRODUCING THE A-30912
20 ~ ANTIBIOTICS. '

Description of the Drawings

The infrared absorption spectrum of A-30912

factor H in KBr disc is presented in Figure 1 of the
25 accompanying drawings. '

Figure 2 of the accompanying drawings sum-
marized the relative movements of the A-30912 factors
on. thin-layer chromatography (TLC), using silica gel
(Merck~Darmstadt) adsorbent, an ethyl acetate:methanol

30 (3:2) solvent system, and Candida albicans bioautography
for detection. The arrow indicates the direction of
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solvent flow, the "+" 1ndlcates the pOlnt of orlgln.,
The area where mlnor factors E, F, and G may be seen,is

indicated by bracketlng.f Specrflc Rf comparlsons/

rbetween A-30912 factor A and mlnor factors E, F, and G

are found in U. S Patent 4,024, 245 (see Table I 1n
column 4).

Detalled Descrlptlon'

This 1nventlon relates to neW’antlfungal
aoents. These agents ;nclude A-30912H, a newly dis-
covered factor from the- A;30912'antibioticrmixture,
lower alkyl homologs of A-30912H and the tetrahydro
derivatives of these homologs. ThlS invention further
relates to. the method of u51ng tetrahydro—A—BOSlZH as
an antifungal agent. The tetrahydro derlvatlves of
A~30912H and its homologs are prepared by reductlon of
these compounds. S ',

© The A-30912 antlblotlc mlxture can be pre- -
pared as descrlbed 1n u. S ‘Patent 4 024 245, whlch is

ilncorporated hereln by reference. The A—30912 antl—

biotic mixture can also be prepared by culturlng
Aspergillus nldulans var.iroseus, NRRL 11440 as’
herein described. ' '

A-30912H 1s a- neW'factor of the A—30912
antibiotic mixture. - The term - antlblotlc mlxture" as
used in the fermentatlon art and in thls spec1f1catlon
refers to a mlxture of co-produced 1nd1v1dual antl-

‘biotic factors., As Wlll be- recognlzed by ‘those. famlllar

with antlblotlc production by fermentatlon, the ratlo

of 1nd1v1dual factors produced 1n an antlblotlc mlxture

will vary, dependlng on the fermentatlon condltlons
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used. Under conditions known thus far, A-30912H is a
minor factor in the A-30912 mixture, being present in
amounts in the range of from 0,01 to 1.0 percent of the
total mixture. Another minor factor of the A-30912
mixture has been recognized, but has not been isolated
in an amount sufficient for characterization. A-30912
factor H is best separated from this factor 'by silica-
gel TLC using an ethyl acetate:methanol (3:2) or an
acetonitrile:water (95:5) solvent system. In either

system, the minor factor is more polar than the other
A-30912 factors.

A. A-30912 Factor H

A-30912 factor H, the newly discovered com-
ponent of the A-30912 antibiotic mixture, is a poly-
peptide antibiotic which is quite similar to A-30912
factor A. Recently, evidence has shown that A-30912
factor A is identical to echinocandin B [see F. Benz et

al., Helv. Chim. Acta 57, 2459-2477 (1974) and Swiss
Patent 568,386 (Derwent Abstract 75884W)]. Antibiotic

SL 7810/F has also been identified as echinocandin B

[see C. Keller-Juslen, et al., Tetrahedron Letters 1976
(46), 4147-4150, and Belgium Patent 834,289 (Derwent
Abstract 30159X)1].

Keller-Juslen, et al., proposed structures 2
and 3 for echinocandin B (SL 7810/F; A-30912 factor A)
and its tetrahydro-derivative, respectively:
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H
2 R2 = linoleoyl: echinocandin B 7
3 R2 = stearoyl: tetrahydro-echinocandin B

The elemental analysis of A-30912 factor H
corresponds especially well with therempirical formula
of C53H83N7016 HZO (Calcd.: C, 58.30; B, 7.79; N, 8.98;
0, 24.93).

The infrared absorption spectrum of A-30912
factor H in KBr disc is shown in Figure 1 of the
accompénying drawings. The following characteristic
absorption maxima are observed: 2.9 (very strong), 3.4
(strong), 3.5 (medium), 5.9-6.1 (very strong), 6.6
(strong), 6.9 (strong), 7.9-8.1 (medium), and 9.1
(strong) microns.

The ultraviolet absorption spectra of A-30812
factor H in both neutral and acidic methanol exhibit
absorption maxima at 223 nm (¢ 13,100) and 275 nm,
broad peak (e 2,100). The ultraviolet spectrum of
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A-30912 factor H in basic methanol shows absorption
maxima at 245 nm (e 14,700) and 290 nm, broad peak
(e 3,500), and also end absorption.
The l3C nuclear magnetic resonance spectrum
5 of A-30912 factor H in perdeuteromethanol shows the
follow1ng characteristics: : _
§ 176.07, 174.15, 173.49, 172.56, 172.47, 169.88,
158.45, 133.01, 130.90, 129.52, 129.04, 116.21,
82.15, 77.00, 75.98, 75.71, 71.27, 69.55, 69.42,
10 68.22, 62.44, 58.69, 57.25, 56.81, 56.08, 52.88,
51.32, 39.08, 38.60, 36.89, 32.65, 30.77, 30.45,
30.26, 28.18, 27.14, 26.55, 20.11, 19.60, 11.33.
' " A-30912 factor H has the follow1ng approximate

spec1f1c rotatlons

15 | '.[a]ésr -40° (c 0.5, CH,0H)

25 :
[a] 355 -151° (c 0.5, CH,OH)

Electrometric titration of A-30912 factor H
in 66% aqueous dimethylformamide indicated the presence

20 of a titratable group with a pKa value of about 12.90
(initial pH 7.12).

A-30912 factor H is soluble in a variety of
organic solvents such as methanol, ethanol, dimethyl-
formamide, dimethyl sulfoxide, and ethyl acetate; but

25

is insoluble in nonpolar organic solvents such as
diethyl ether and petroleum ether. A-30912 factor H

is also soluble in aqueous solutions, especially those
having a pH greater than 7.0.

30
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Ar30912 factor H (mol wt. 1073) dlffers

£rom A-30912 factor A {mol. wt 1059) by only 14 mass

units. Both compounds are ‘very SLmllar ‘in phy51cal—

chemical propertles, and ‘both compounds produce

15 linoleic acid upon . hydroly51s. A—30912H has an - :
additional —CH2— which is present as -O CH3, replac1ngj
one of the -OH groups in the cycllc peptlde portlon of
"the molecule. . S - ' : : '

, , A—30912H and tetrahydro-A-30912H have ’

10 structures 4 and. 5 respectlvely' jlrf

B ’,';OHf

el H

\

\

15

o
- .

e
A

20

/. -’-<~H o1z

e Q_ Non

R .= iinoleoyl

fw s

R = stearoyl

30
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B. Homologs of A-30912 Factor H

Following the discovery of the structure of
A=-30912 factor H, the fact that lower alkyl (C2-C6)

5 ether homologs of A-30912 factor, H would be useful |
products became appreciated. Prior to this time, the
lower alkyl ether derivatives of A-30912 factor A which
had been prepared were not recognized as having a
useful purpose and were prepared only as structure

10 determination tools. The lower alkyl ether homologs of
A-30912 factor H are prepared from 2A-30912 factor A.

A-30912 factor A may be produced by fermen-

tation of: 1) a strain of Aspergillus rugulosus NRRL
8113 as described in U.S. Patent 4,024,245; 2)

a
15 strain of Aspergillus nidulans NRRL 8112 as described

in U.S. Patent 4,024,246; 3) a strain of Aspergillus
nidulans var. echinulatus A-32204, NRRL 3860 as described
in Swiss Patent 568,386; or 4) a strain of Aspergillus

rugulosus NRRL 8039 as described in Belgian Patent
834,289.

20
Another method for preparing A-30912 factor

A by fermentation of Aspergillus nidulans var. roseus

NRRL 11440 is described in the co-pending Boeck et al.
application.

25 C. Preparation of A-30912 Factor H

A-30912 factor H is isclated from the A-30912
antibiotic mixture. The A-30912 mixture can be pre-
pared as described in U.S. Patent 4,024,245.

Alternatively, A-30912 factor H can be

30 jsolated from the A~42355 mixture.

A-~-42355 mixture is
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prepared by culturing a new variety of Aspergillus

nidulans, named A. nidulans var. roseus, as herein
described. This culture has been deposited and made a
part of the stock culture collection of the Northern

5 Regional Research Center U.S. Department of Agricuiture,
Agricultural Research, Peoria, Illinois 61604, from
which it is avéilable to the public under the number
NRRL 11440. A sample of the same microorganism has been
deposited in the culture collection of the American Type Culture

10 Collection om S5th Juyne 1580 under the number ATCT 20600,

Taxonomy of Aspergillus nidulans var. roseus

The Aspergillus nidulans var. roseus culture

which is useful for producing the A-30912 antibiotics
15 was studied and characterized by Thomas H. Sands of the
Lilly Research Laboratories.

For convgnience herein, this new culture will
be called culture A42355. The taxonomic basis upon
which this culture is classified as a new variety of

20 Aspergillus nidulans is discussed in the following

paragraphs. In this discussion, the terms "ISCC-NBS"
refer to color names based on the ISCC-NBS method (XK.
L. Relly and D. B. Judd, "The ISCC-NBS Methods of
Designating Colors and A Dictionary of Color Names,"

25 U.S5. Department of Commerce, Circ. 553, Washington,
D.C., 1955). The term "Maerz and Paul" refers to color
blocks described by A. Maerz and M. R. Paul in "Dictionary
of Color," McGraw-Hill Book Company, New York, N.Y.,
1950. '

30 Comparisons are based on the work of K. B.

Raper and D. I. Fennel, "The Genus Aspergillus,"
Williams and Wilkins, 1965.
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Culture A42355 attéins a diameter of 14 mm in
seven days and 35 mm in 21 days when grown on Czapek's
solution agar at 25°C. The colony surface is radially
buckled, convex énd~initially velutinous to slightly
floccoée, Tﬂé surface appearance changés with age due
to the formation'of;a pihk'exudate that, after drying
occurs, results in a pocked surface. The maréin is
strbngly crenate toflobate’and sharply delineateqd,
showing onlyrscantrperiéheral subsufface growth. As
thé,colony ages, pigment variation causes a zonate
effect. The reverse surface appears concave and in

contact with the agar ohlyrin the periphery., A pink.

'soluble pigment is produced. The mycelial mat is very

tough and produdés no distinctive odor. Pigmentation
in young colonies is influéncedrby'immature,cdnidia

which are light gréenish yellowrkISCC-NBS 101 and Maerz

- and Paul 11-K-1). This color eventually is confined to

thercolony periphery. After 10 days, subspherical'
masses of hiille cells encrusting blackish purple
cleistothecia are'scatteredrthroughoutrthe cplonyfbut
are most noticable clustered in the center. ;In 21

days, the narrow, slightly flatteneaimargin;is grayish

. greenish yellow (ISCC-NBS iOS'and Maeﬁz and Paul

12-I-2). Inside this margin, the colony is moderate

7 yellowish pink (ISCC-NBS'29;and Maerz and Paul ll¥A-6),

and the color is influeﬁced by the exudate. After 21
days, the center is darkened3by grayish green conidia
and hiille-cell-encrusted blackish purple cleistothecia.
The reVe:se ranges from light brown (ISCC-NBS 57 and
Maerz and Paul 13-A-7) to moderate reddish brbwh
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(ISCC-NBS 43 and Maerz and Paul 6-F~9)." In three weeks
or more, the reverse 1s in shades of very dark purple,
nearly black.

The conldlal head at flrst is radlate and
bright yellow and then,becomes ‘dark green and tightly
columnar. When mature, heads range'from §3;47u to
116.7 ¢ long and haye.an'average size}of*lOG U x 47 n.
The vesicle isVsomewhatjspathulate,to pyriforme and,
like the conidiophore;,isrlight:brown; fVesicles'are
fertile over the upper twoethirds”and‘range in size
from 10 to 12 u x 8 to 10 uf(average”sizeVQ.Z L ox
11.3 u). Conidiophores are sinuous; emooth'and rel-
atively thick-walled. They range 1n length from 88 u
to 112 u (average 101 u). Although they range in width
from 4 to 6 n, most are 6 y wide., | - '

Sterigmata are blserlate, hyallne to llght
brown and are smooth-walled. Prlmary sterlgmata are
nearly cuneiform. They are from 6.3 u to 10.3 u long
and from 2 u to 3 p wide at their widest point (average

size: 9.3 u'X’Z.Z u). Secondary'sterigmaﬁa'are between

ovoid and obpyriform and'rahge from 5'5 ¥ to 11.0 p x
from 2.4 u to 3.2 u (average smze- 9. 9 u x 2.9 u)
Conidia are globose, dellcately roughened to echlnulate
and dark green. They: range from 2.4 to 4. 0 p and
average 3.2 u in dlameter. , :

On malt-extract agar at 35 C, a 14—mm diameter
colony is produced in seven;days.r The colony dlameter
williachieve 30 mm in 21 days. Initially, the colony
consists of white aerial hyphae. Conldlatlon occurs in
the first week, and'therrelatiyely flat, Velutlnous,
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crenate colony becomes dark yellowish green (ISCC-NBS
137 and Maerz and Paul 24-J-6) .. The colony appears
zonate due to concentric rings of yellow spherical
masses of hiille cells that surround or encrust dark
purple cleistothecia. The conidiogenous state on
malt-extract agar resembles that state on Czapek s
solution agar except for dlmen51ons.

Conidial heads range in length from lOO u to
170 u and average 138 u x 50 p in size.- Conldlophores
are from 100 u €o 210 p long (average 182 u) and are 6
1 wide. Vesicles are from 8 u to 12 uw x from 6 p to 12

u (average size: 12 X 9.2 u). Primary stefigmata are

from 5.5 W to 8.7 ux2.4u to 4.0 (averége size: 7.2
U X 6.6 u). Secondary sterigmata are 5.5 pu to 10.3 u x
2.0 u to 3.6 yu (average size: 7.4 p x 3.5 u). Conidia
are from 2.3 to 3.2 U, but averaée 3.2 u, in diameter.
' The ascogenous state is similar on both

agars. Numerous dark purple cleistothecia are encrusted
with globose to subglobose, thick-walled, hyaline-to—
pale-yellow hiille cells which are from 12.6 u to 18.2 p

in diameter (avérage size: 15.3 u). Cleiétothécia_are

‘globose to subglobose and have walls up to three

layers thick, the outer layer consisting of pseudo-
pa:enchymatoué cells. . Cleistothecia range in diameter
from 140 u to 800 u, but are mostly 165 u to 250 u with
an average diameter of 229 u. The eight-spored hyaline
asci are globose to subglobose or irregularly ellipsoidal.
When globose, they are 9.2 u in diameter with little
deviation from this size. ElllpSOldal_asc1 are 9.3 u x

8.3 u. Ascospores are orange-red pigménted,'globose in
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the surface view and lenticular in the lateral view.
TwWo delicateiy pleated, entire, parallel'equatorial
crests are seen in the long axis of the lenticular
view. In the surface v1ew, a 51ngle crest is seen
perlpheral to the maln spore body which is smooth and
of bivalve construction. The crest is 0.5 u wlde, the
spore body is 4.4 u in diameter. The average,ienticular
view size is 4.7 u x 3.7 u. 7

Yellowmsh green rugulose conidia, columnar
conldlal heads, smooth-walled light brown conldlophores

and vesicles, biseriate sterlgmatarand the,productlon

of globose, thick-walled hiillle cells place A42355 in

the Aspergillusrnidulans group. These characteristics,

combined with the fact that the culture has an ascogenous
state in which dark purple globose cleistothecia are
closely associated with, or even encrusted w1th
hulle cells (as above) and has orange-red lentlcular
ascospores which are adorned with two pleated parallel
equatorial crests, place A42355 in the genus Emerlcella,
the perfect state of the A. nidulans. group. ,
A42355 does not fully fit the. descrlptlon of
any of the publ;shed species or varletles in the A.
nidulans group. The ePeciescmost eimilai to A42355 is
A. nidulans - (Eidam) Wint., based on ﬁhejtype culture
WB187 (NRRL 187). These cultures are siﬁila: in color
and ascospore type, but differ in crest width. Cleisto-
thecia are similar, but the wallrof,A42355 is a multi-
layer of cells instead of a single:layer. Eoth cul—

tures exhibit a yellow green, predominantVCQnidial
stage on malt-extract agar, but the aScogenous,state of
A42355 is more strongly evident than is that of the
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type culture where it is partially overgrown and is
dully pigménted. In both cultures, the hyphae,
conidiophores and vesicles are smooth-walled, without
encrustment; however, the vesicle of A42355 is spathulate
to pyriforme, whereas the veéic;e'of A. nidulans is
hemispherical. Colonies of A42355 and A. nidulans when
grown on Czapek's solution agar differ in growth'rate,
exudate'proauctiOh,'abundance and size of conidial

heads and in most other measured dimensions.

Although there are similarities between

'A42355 and A..nidulans (Bidam) Wint., there are suf-

ficient significant differences that A42355 is con-
sidered a new,variety which has been designated A.
nidulans var. roseus.

Cultivation ofrg.'rﬁgulosus NRRL 8113 .

Cultivation conditions for A. rugulosus NRRL
8113 are described in U.S. Patent 4,024,245.

Cultivation of A. nidulans var. roseus

The culture médium'used to grow Aspergillus

nidulans var. roseus can be any one of a number of

-media. For economy in production, optimal yield and

ease of product isolation, however, certain culture
media are preferred; Thus, for,example, a,preferred
carbon source in large-scale fermentation is cottonseed
oil or glucose, although molasses, starch, dextrin,
lactose, sucrose, maltose, giycerol, fatty acids and
the like may be used. Preferred nitrogen sources are
enzyme—hydrolyzed,césein, soybean meal and soluble meat
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peptone, although'distiilerﬂs grains, Qitfate,salts,
monosodium glutamate and the like,may'be used. Nutrient
inorganic salts can be incorpoiated in the culture
media. These include the customary soluble salts
capable of yielding sodium, magnesium; zinc,'iroﬁ,.
calcium, ammonium, chloride, carbonate, sulfate,'
nitrate, phosphate and the like. '

Essential trace elémedts neceésary for the
growth and development of the organism should also be
included in the culture medium."SuCh trace elements
commonly occur as impurities in bther'constituents of
+he medium in amounts sufficiént to meet the growth
requirements of the organism. : 7

It may be necessary to add small amounts
(i.e., 0.2 ml/L) of an antifoamrageht'such as poly-.
propylene glycol to large—scale:fermentatioﬁ'media if
foaming beéomés a problem.  ' ' - : ,

For production of a substantial quantity of
the A-30612 antibiotic Mixture,'sdbmergéd,aerobic
fermentation in tanks is préferred."Small quantities
of -the A-30912 antibioticimikture maykbé obtained by
shake-flask culture. 7Because,ofithé time,lagfin anti-
biotic production commonly aSsodiaﬁed with'indculation
of large tanks with the spore fqrm{of the organism, it
is preferable to use aivegetativé'inoculum; The
vegetative inoculum is prepared by -inoculating a small
volume of culture medium with the spore form ermYCelial
fragments of the organism to obtain a fresh, activély
growing culture ofrthe organism.' The vegetativerr
inoculun is thenrtransferred to arlaréer tank. The




0021685

X-5281A -19-

10

15

20

25

30

medium used for the growth of the vegetative inoculum
can be the same as that used for larger fermentations,
but other media can also be used.

A. nidulans var. roseus can be grown at tem-
peratures between 20° and 43°C; the organism grows best
at temperatures of 30-37°C. Optimum production of the
A-30912 antibiotic mixture occurs at temperatures 30°C.

As is customary in aerobic submerged culture
processes, sterile air is blown through the culture
medium. For efficient antibiotic production, there
should be sufficient aeration and agitation to maintain
a dissolved oxygen levei of at least 40% of air sat-
uration at atmospheric pressure. Agitation is also
helpful in breaking up the thick and heavy culture
growth during the fermentation.

Production of the A-30912 antibiotic mixture
can be followed during the fermentation by testing
samples of fermented broth or alcoholic extracts. of the
biomass or the whole broth for antibiotic activity
against an organism known to be sensitive to the
A-30912 antibiotics. One assay organism useful in

testing for the presence of the A-30912 antibiotic

mixture is Candida albicans. The biocassay is con-

veniently performed by paper-disc or agar-well assay
on seeded agar plates.

Generally, "antibiotic activity can be
detected by the second day of fermentation. Maximum
production of antibiotic activity usually occurs
between about the sixth and the eighth days.

A-30912 factor H can be identified and
separated from the remainder of the A-30912 mixture by
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TLC. Silica gel is a preferred adsorbent. Figure 2 of
the drawings shows the movement of A-30912H in rela-
tionship to that of the other A-30912 factors in a
silica-gel TLC system. The approximate Rf values of
A-30912 factors A, B, C, D, and H in different solvent
systems, using silica gel TLC (Merck-Darmstadt silica
gel #60 plates, 20 x 20 cm) and detecting via Candida
albicans bioautography, are given in Table I.
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A-30912 factor H can be recovered from the
fermentation medium by methods known in the fermen-
tation art. Maximum recovery is accomplished by ex-
traction of the whole broth. It is preferable to add

5 an equal volume of methanol to the whole broth and to
lower the pH of the whole broth to about pH 4-6 before
extractioﬂ. Chloroform is an especially advantageous
solvent for extracting A-30912 factor H, although other
such solvents may be used.

10 A-30912 factor H may be isolated from the
separated A-30912 or A-42355 mixture by chromatography
using various adsorbents. Suitable adsorbents include
silica gels such as Quantum LP-1; reversed-phase
resins such as silica gel/CB, silica gel/Clg, LiChroprep

15 RP-8 or RP-18; Florisil; Sephadex G-25, LH-20, and
G-15; alumina; Diaion HP-20; and Amberlite XAD-4 and
X-384. Diaion is available from Mitsubishi Chemical

Industries, Tokyo; the Amberlite resins are available
from Rohm and Haas Co., Philadelphia, Pa.; the Sephadex

20 resins are available from Pharmacia Fine Chemicals AB,
Uppsala, Sweden; Florisil is available from Floridin
Co., Tallahassee, Fla; and silica gel/Cs, silica gel
Cls,‘LiChroprep RP-8 and RP-18 are available from E.
Merck, Darmstadt, Germany. The preparation of-a high

25 loading capacity silica gel/C18 from LP-1 silica gel
(Whatman) is described in Example 6.

Reversed-phase high performance, low pressure
liquid chromatography (HPLPLC) using silica gel/C18
adsorbent is a preferred method for final purification

30 of A-30912 factor H. 1In this method, the A-30912 or
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A-42355 mixture (obtained, for example, by extraction
of the whole broth or mycelia with methanol and
chlorocform), dissolved in methanol:water:acetonitrile
(7:2:1), is placed on a column equilibrated with the
same solvent. The column is then eluted with the same
solvent. Fractions collected are monitored by Candida
albicans biocautography and/or by UV (based on relative
retention times). Fractions containing A-30912
factor H are combined. It is sometimes necessary to
carry out an additional chromatographic separation in
order to obtain A-30912 factor H in purified form.
A-30912 factors A, B, D and H can be separated
by HPLPLC using the following conditions:

Column: glass, 0.8 x 15.0 cm

Packing: Nucleosil® 10-C g (Machery-
Nagel and Compa%y); packed
using slurry-packing pro-
cedure of Example 7

Solvent: : methanol:water:aceto-
nitrile (7:2:1)

Sample Voelume: S mcl

Sample Size: 8 mcg

Column Temperature: ambient

Flow Rate: 1.8 ml/min

Pressure: ca. 200 psi

Detector: UV at 222 nm (ISCO Model

1800 Variable Wavelength
UV~-Visible Absorbance

Monitor)
Pump: LDC Duplex Minipump
Injection: loop injection

The approximate retention times for A-30912 factors A,
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B, D, and H under these conditions are summarized in
Table II.

Table II
Retention Time
A-30912 Factor {seconds)
A 792
B 870
H 9990
D 1,140

Tetrahydro-A-~30912H can be prepared by
standard hydrogenation techniques, carrying out the
reduction until both double bonds of the linocleoyl

side chain have been reduced.

D. Preparation of the A-30912H Homologs

The A-30912H antibiotics of formula I wherein
R is C2--C6 alkyl (the A-30912H homologs) are prepared
by reaction of A-30912 factor A or tetrahydro-A-30912A
with the appropriate corresponding alcohol to prepare
the desired CZ—C6 ether derivative. Since A-30912
factor A is the major component of the antibiotic
mixtures in which it is produced, this method is also
a preferred way of preparing A-30912 factor H and
tetrahydro-A-30912H.

The A-30912H homologs of formula I wherein Rl
is stearoyl and R is CZ-C6 alkyl can be prepared by
a) preparing tetrahydro-A-30912A and reacting with the
appropriate alcohol to form the ether derivative, or
b) reacting A-30912 factor A with the appropriate
alcohol to form the ether derivative and then reducing
the double bonds of the linoleoyl side chain.
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Tetrahydro-A-30912A, tetrahydro-A-30912H, and
the compounds of formula I wherein R is C2—C6 and Rl is
stearoyl are prepared from A-30912 factors A and H and
from the compounds of formula I wherein R is C2—C6

5 and Rl is linoleoyl by standard hydrogenation
techniques, carrying out the reduction until both
double bonds of the linoleoyl side chain have been

reduced.
The A-30912H-type antibiotics are antifungal
10 agents which are especially active against Candida
species. This invention relates further, therefore, to
a method of treating fungal infections in mammals which
comprises administering to the mammal an effective
amount of an A-30912H-type antibiotic. The results of
15 tests which illustrate this antifungal activity are
summarized in Tables III and IV. In these tests the
antifungal activity was measured by the disc-diffusion
method (6-mm pads were dipped in solutions containing
test compounds; pads were placed on agar plates seeded
20 with the test organism). Table III gives the minimal
inhibitory concentration (MIC) per disc at which

A-30912H inhibited the test organism,

TABLE III
25 Test Organism ° MIC (mecg/disc)
Candida albicans 1.25
Trichophyton mentagrophytes 0.078

Table IV gives the diameters (in mm) of the observed
zones of inhibition for typical A-30912H-type deriva-
30 tives. T?e test compounds were compounds of formula I
wherein R™ is linoleoyl; the pads were (dipped in
solutions containing 10 mg/ml of test compound).
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TABLE IV
Test Organism Zone diameters (mm)
R = n-propyl R = n-hexyl
5 Neurospora crassa 20 25
Candida albicans ) 16 14
Trichophvton mentagrophytes 35 35

10

15

20

25

30

In addition, in standard agar-dilution tests
A~30912H showed MIC's of 100 mcg/ml against both

Blastomyces dermatitidis and Histoplasma capsulatum.

The A-30912H-type antibiotics are relatively
non-toxic. When used as antifungal agents, A-30312H-
type antibiotics are administered parenterally and are
commonly administered together with a pharmaceutically
acceptable carrier or diluent. The dosage used will
depend upon a variety of conditions such as the nature
and severity of the parEicular infection involved.

In order to illustrate this invention more

. fully, the following examples are provided.

EXAMPLE 1

Preparation of A-30912 Factor H from A-42355 Mixture

A. Shake-Flask Fermentation

A culture of Aspergillus nidulans var.

roseus NRRL 11440 is prepared and maintained on an
18- x 150-ml agar slant prepared with medium having
the following composition:
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Ingredient Amount
Glucose 5 g
Yeast extract 2 g

5 CaCO3 3 g
Vegetable juice* 200 ml
Agar** 20 g
Deionized water g.s. to 1 liter
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(initial pH 6.1)
*V~-8 Juice, Campbell Soup Co., Camden, N.J.
**Meer Corp.

The slant is inoculated with Aspergillus nidulans var.

roseus NRRL 11440, and the inoculated slant is incubated

at 25°C. for about seven days. The mature slant
culture is covered with water and scraped with a
sterile loop to loosen the spores. The resulting
suspension is further suspended in 10 ml of sterile
deionized water. One ml of the suspended slant growth
is used to inoculate 55 ml of vegetative medium in a
250-ml flask. The vegetative medium has the following
composition:

Ingredient . Amount
Sucrose 25 g

Blackstrap molasses 36 g

Corn-steep liquor 6 g

Malt extract 10 g

K,HPO, 2 g

Enzymatic hydrolysate

of casein*® 10 g
Tap water 1100 ml

(initial pH 6.5-6.7)
*N-Z-Case, Humko Sheffield Chemical, Lyndhurst, N.J.
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The inoculated vegetative medium is incubated at 25°C.
for 48 hours at 250 rpm on a rotary-type shaker. After
24 hours, the medium is homogenized for one minute at
low speed in a blender (Waring type) and then returned
5 to incubation for the remaining 24 hours. Alternatively,
the inoculated vegetative medium can be incubated for
48 hours and then homogenized for 15 seconds at low
speed.
This incubated vegetative medium may be used
10 to inoculate shaklelask fermentation culture medium or
to inoculate a second~-stage vegetative medium. Alter-
natively, it can be stored for later use by maintaining
the culture in the vapor phase of liguid nitrogen. The
culture is prepared for such storage in multiple small
15 vials as follows:
The vegetative cultures are mixed volume/volume with a

suspending solution having the following composition:

Ingredient Amount
Glycerol 20 ml

20 Lactose 10 g
Deionized water g.s. to 100 ml

The prepared suspensions are distributed in small
sterile screw-cap tubes (4 ml per tube). These tubes
25. are stored in the vapor phase of liquid nitrogen.
A stored suspension thus prepared can be used
to inoculate either agar slants or liquid seed media.
Slants are incubated at 25°C. in the light for 7 days.

B. Tank Fermentation

30 In order to provide a larger volume of in-
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oculum, 10 ml of incubated first-stage vegetative
culture is used to inoculate 400 ml of a second-stage
vegetative growth medium having the same composition as
that of the vegetative medium. The second~-stage
medium is incubated in a two-liter wide-mouth Erlenmeyer
flask at 25°C. for 24 hours on a shaker rotating
through an arc two inches in diameter at 250 rpm.

' Incubated second-stage medium (800 ml), pre-
pared as above described, is used to inoculate 100

liters of sterile production medium selected from one
of the following:

" MEDIUM I

Ingredient Amount
ZnSO4~7H20 0.00455 g/L
Soluble meat peptone* 30.5 g/L
Soyvbean meal 15.5 g/L
Tapioca dextrin** 2.0 g/L
Blackstrap molasses 10.5 g/L
Enzymatic hydrolysate

~  of casein*** 8.5 g/L
Na,HPO, 4.5 g/L
MgSO, * 7H,0 5.5 g/L
FeSO4-7H20 0.1 g/L
Cottonseed oil 40.0 ml
(Antifoam) ¥*** 1.0 ml
Tap water 1000.0 ml

(initial pH 6.8-7.0)
*0.M. Peptone, Amber Laboratories, Juneau, Wisc,
**Stadex 11, A.E. Staley Co., Decatur, Ill.
***N-~Z-Amine A, Humko Sheffield Chemical, Lyndhurst, N.J.
****pP2000, Dow Corning, Midland, Mich.
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MEDIUM II

Ingredient Amount
Glucose 2.5%

5 Starch 1.0%
Soluble meat peptone®* 1.0%
Blackstrap molasses 1.0%
Caco, 0.2%
MgSO4-7H20 0.05%

10 Enzymatic hydrolysate

of casein** 0.4%

(Antifoam)*** 0.02%
Tap water gd.s. to volume

*O.M. Peptone
**N-Z-Amine A

15 ***Antifoam "A", Dow Corning

The inoculated production medium is allowed to ferment
in a 165-liter fermentation tank at a temperature of
25°C. for about 7 days. The fermentation medium is
éerated with sterile air, maintaining the dissolved

20
oxygen level above 50 percent of air saturation.

C. Third-Stage Vegetative Medium

Whenever the fermentation is carried out in
tanks larger than those used for 100-liter fermen-
25 tation, it is recommended that a third-stage vege-
tative culture be used to seed the larger tank. A
preferred third-stage vegetative medium has the

following composition:

30
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Ingredient Amount
Sucrose 25 g
Blackstrap molasses 25 g
Corn~-steep liquor 6 g

> Enzymatic hydrolysate

of casein¥* 10 g

Malt extract 10 g’
K, HPO, 2 g
Tap water 1000 ml

10 (initial pH 6.1)

*N-Z~-Case,

D. Separation of the A-42355 Mixture

Whole fermentation broth (4127 liters), ob-

15 tained by the method described in example 1 using
production medium II, was stirred thoroughly with
methanol (4280 liters) for one hour and then was
filtered, using a filter aid (Hyflo Super-cel, a
diatomaceocus earth, Johns-Manville Products Corp.).

20 The pH of the filtrate was adjusted to pH 4.0 by the
addition of 5 N HCl. The acidified filtrate was
extracted twice with equal volumes of chloroform. The
chloroform extracts were combined and concentrated
under vacuum to a volume of about 20 liters. This

25 concentrate was added to about 200 liters of diethyl
ether to precipitate the A-42355 mixture. The pre-
cipitate was separated by filtration to give 2775 g of
the A-42355 mixture as a gray-white powder.

30
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EXAMPLE 2

Isolation of A-30912 Factor H from A-42355 Mixture

A-42355 antibiotic mixture (5.0 g), prepared
as described in Example 1, was dissolved in 35 ml of
methanol:water:acetonitrile (7:2:1); the resulting’
solution was filtered and introduced onto a 3.7-cm
I.D. x 42-cm glass column (Michel-Miller Column)
throuch a loop with the aid of a valve system. The
column was packed with LP—l/C18 silica gel reversed
phase resin (10-20 microns) in methanol:water:aceto-
nitrile (7:2:1) as described in Example 7. "The solvent
was moved through the column at a flow rate of 13 ml/min
at ca. 120 psi as described in Example 3, collecting.
one fraction every two minutes. Elution of the anti-
biotic was monitored at 280 nm as described in Example
3. PFPractions 112-132 were combined with fractions
106-117 from a second similar purification. The
combined fractions were concentrated under vacuum to an
0il. The o0il was dissolved in a small volume of
tert-butanol and lyophilized to give 173 mg of crude
A-30912 factor H.

The crude A-30912 factor H (150 mg) was
dissolved in 8 ml of methanol:water:acetonitrile (7:2:1);
the resulting solution was filtered and introduced onto
a 2.0-cm I.D. x 32-cm glass column, as described above.
The solvent was moved through the column at a flow rate
of 8 ml/min at ca. 80 psi as described in Example 3,
collecting one fraction every three minutes. Elution
of the antibiotic was monitored at 280 nm as described
in Example 3. Fractions 17 and 18 were combined and
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concentrated under vacuum to give an o0il. The o0il was

dissolved in a small volume of tert-butanol and lyoph-
ilized to give 29 mg of A-30912 factor H.

EXAMPLE 3

Isolation of A~30912 Factor H from A-30912 Mixture

A-30912 antibiotic mixture (6 g), prepared
as described in U.S. Patent 4,024,245, was dissolved
in 33 ml of methanol:water:acetonitrile (7:2:1),

10 filtered and introduced onto a 4.7-cm I.D. x 45-cm
glass column [Michel-Miller High Performance Low
Pressure (HPLPLC) Chromatography Column, Ace Glass,
Inc., Vineland, NJ 08360] through a loop system with
the aid of a valve system. The column was packed with

15 LP—l/Cl8 silica gel reveréed—phase resin (10-20
microns), described in Example 6. Packing was accom~
plished in methanol:water:acetonitrile (7:2:1) by the
slurry-packing procedure described in Example 7. An
F.M.I. pump with valveless piston design (maximum flow

20 19.5 ml/min) was used to move the solvent through the
column at a flow rate of 14 ml/min (100 psi), col-
lecting fractions having a volume of approximately
14 ml. Elution of the antibiotic was monitored at
280 nm, using a UV monitor (ISCO Model UA-5, Instrument

25 Specialist Co., 4700 Superior Ave., Lincoln, Nebraska
68504) with an optical unit (ISCO Type 6).

Fractions 109-151 were combined and concen-
trated under vacuum to give an oil. The resulting oil
was dissolved in tert-butanol (50 ml). This solution

30 was lyophilized to give 2.927 g of A-30912 factor A.
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Fractions 152-185 were combined and concen-
trated under vacuum to give an oil. The resulting oil
was dissolved in a small volume of tert-butanol. This
solution was lyophilized to give‘46.6 mg of crude
A-30912 factor H.

EXAMPLE 4

Purification of A-30912 Factor H

Partially purified A-30912 factor H (597 mg),
prepared as described in Example 3, was dissolved in 3
ml of methanol:water:acetonitrile (7:2:1), filtered,
and introduced onto a 3.7-cm I.D. x 35-cm glass column
(Michel-Miller Column) through a loop with the aid of
a valve system. The column was packed with LP—l/C18
silica gel reversed-phase resin as described in Example
3 in methanol:water:acetonitrile (7:2:1). The solvent
was moved through the column at a flow rate of 7.5
ml/min (100 psi), collecting fractions every minute.
Elution of the antibiotic was monitored at 280 nm,
using a UV monitor (ISCO Model UA-5) with an optical
unit (ISCO Type 6).

Fractions 159-190 were combined and added to
1007ml of water. The pH of the solution was adjusted
to 4.0 with 1N HCl. This solution was extracted twice

with equal volumes of chloroform. The two chloroform
extracts were combined and concentrated under vacuum to
give an o0ily residue. This residue was dissolved in a
solution of tert-butanol (20 ml) containing a few ml of
methanol. The resulting solution was lyophilized to
give 222 mg of purified A-30912 factor H.
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“EXAMPLE 5

Preparation of Tetrahydro-A=-30912H

A-30912H, prepared as described in Example 2
or 4, is dissolved in ethanol. PtO2 in absolute
ethanol is reduced to form Pt, which in turn is used to
reduce the A-30912H catalytically, using hydrogenation
under positive pressure until the réaction is cémplete
(about 2-3 hours). . The :eéction mixture is filtered
and concentrated under vacuum. The residue is dissolved
in a small amount of Egngbuténol and lyophilized to
give tetrahydro-A-30912H. 7

EXAMPLE 6

Preparation of Silica GeI/C18 Reversed Phase Resin

Step 1: Hydrolysis

LP-1 silica gel (1000 g from Quantum Corp.,
now Whatman) is added to a mixture of concentrated
sulfuric acid (1650 ml) and concentrated nitric acid
(1650 ml) in a 5-L round-bottom flask and shaken for
proper suspension. The mixture'is héated’on a stean
bath overnight (16 hours) with a- water—jacketed con-
denser attached to the flask.

The mixture 1s cooled in an ice bath and

'carefully filtered using a 51ntered-glass funnel. The

silica gel is washed with deionized water until the pH
is neutral. The silica gel is then washed with acetone

(4 L) and dried under wvacuum at 100°C. for 2 days.
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Step 2: Flrst Sllylatlon

The dry 51llca gel from Step l lS transferred
to a round-bottom flask and suspended in toluene (3.5
L). The flask is heated on a steam bath for 2 hours to .
azetrope off some resrdual water. Octadecyltr1chlorosrlane
(321 ml, Aldrlch Chemlcal Company) is’ added, and the-
reaction mlxture is refluxed overnlght (16 hours) w1th
slow mechanical. stlrrlng at about 60° C Care is taken

so that the stlrrer does not reach near the bottom of

“the flask. This is to prevent grlndlng the srllca gel

particles. ; oo S

The mixture is allowed to cool ‘The silanized
silica gel is collected, washed w1th toluene (3 L) and
acetone (3 L), and then alr-drled overnlght (16 20
hours). The dried silica gel is suspended 1n "3.5 L of -
acetonitrile: water (1:1) in a 5L flask stlrred
carefully at room temperature for 2 hours, flltered

washed with acetone (3 L) and alr—drled overnlght

Step 3 Second Sllylatron

The procedure,from'theVfirSt,sllylation?is

repeated using- 200 ml of octadeCYltrichlorosilane;'-The'

suspensron is refluxed at 60°C. for 2 ‘hours while =
stlrrlngrcarerully. The flnal product is recovered by
filtration, washed with toluene (3 L) and methanol B
(6 Ly, and then drled under vacuum at 50°C overnlght
(16-20 hours).r ' ' ' '
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EXAMPLE 7

Slurry Packing Procedure for Michel-Miller Columns

General Information

A. Rnalytical or preparative columns can be packed by
this procedure.

B. Silica gels and silica gel reversed phase packings
(e.g., Quantum LP-1, particlersize 10-20 miérons;
LiChroprep RP-8 and RP-18, particle size 25-40 microns)
are recommended. However, other silica gels (e.g.,
Shandons ODS Hypersil, particle size 5 microns) as well

as other types of resins have been packed successfully
by this procedure.

C. Generally, a pressure of less than 200 psi and flow
rates between 5-40 ml/minute are required for this-
slurry packing technique; this is dependent on column
volume and size. PLEASE.NOTE: Packing pressure should
exceed pressure used during actual separation by 30-50
psi; this will assure no further compression of the
adsorbent during separation runs. Columns packed by
this,procédurefwith reverséd—phase silica gel can be

operated for several years without loss of efficiency.

D. Sudden decrease in pressure méy1cause cracks or
channels to form in the packing material, which would
greatly reduce column efficiency. Therefore, it is
important to let the pressuré drop slowly to zero
whenever the pump has been turned off.-
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E. Approx1mate volume of columns (Ace Glass Cat. No.,
unpacked): 5795- 04,»l27ml, 5795- -10, 110 ml 5795-16,
300 ml; 5795-24, 635 ml; ~and '5796- 34,734 ml.

F. The time requlred to pack a glass column w1ll vary
from minutes. to- several hours dependlng'on column 51ze

and experlence of the sc1entlst.

Example"

1. Connect glass column to a reservolr column V1a,
coupling (volume of reserv01r column should be twice
that of the column). Place both columns 1n vertlcal

positions (reservorr column. above)
2.  Weigh out packlng materlal (100 g for 200 ml column)

3. Add five volumes of solvent to packlnq materlal'

use a mlxture of 70~ 80% methanol and 20 30% water.

4. Shake well untll all partlcles are wetted let
stand overnlght or longer to assure complete soaklng ol
partlcles by solvent. . Decant supernatant.,

5. Slurry the re51n Wlth suff1c1ent solvent to fill
reservoir column. Pour sw1ftly 1nto reservorr. NOTE:
The column must be pre-fllled w1th the same solvent and
the reservoir column should be partly fllled w1th
solvent before slurry 1s poured The use of larger ’
slurry volumes may - also prov1de good results, ‘however,
this will requlre (a) larger reservorr or (b) multlple

reservoir fllllngs durlng the packlng procedure._

6. Close reserv01r w1th the Teflon plug beneath ‘the ™
column (see Flgure l of U.S. Patent 4, 131 547, plug No.'

3); connect to pump, and 1mmed1ately start pumplng
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solvent through system at maximum flow rate if Ace Cat.
No. 13265-25 Pump or similar solvent-delivery system is
used (20 ml/minute).

7. Continue until column is completely filled with

adsorbent. Pressure should not exceed maximum tolerance

of column during this operation (200 psi for large

columns and 300 psi for analytical columns). In most

cases, pressures less than 200 psi will be sufficient.

8. Should pressure exceed maximum values, reduce flow-
rate; pressure will drop.

9. After column has been filled with adsorbent, turn

off pump; let pressure drop to zero; disconnect reservoir;
replace reserﬁoir with a pre~column; £ill pre-column

with solvent and small amount of adsorbent; and pump at
maximum pressure until column is completely packed.

For additional information, see general procedure.

NOTE: Always allow pressure to decrease slowly after
turning off pump--this will prevent formation of any
cracks or channels in the packing material.

10. Relieve pressure and disconnect pre-column
carefully; With small spatula remove a few mm (2-4)

of packing from top of column; place 1 or,zrfiltef(s)
in top of column; gently depréss to top'of packing
material} and place Teflon plug on top of column until
seal is confirmed. Connect cblumn to pump, put pressure
on (usually less than 200 psi) and observe through

glass wall on top of column if resin is.packing any

further. If packing material should continue to settle
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(this may- be the case. w1th larger columns),rsome dead 7
'space or channelllng Wlll appear and step 9 should be N
repeated. ' O ' ' '

y EXAMPLE 8

Preparatlon of A—30912 Factor H from A—30912 Factor A

A-30912 factor H is prepared from A—30912

Factor A using the follow1ng procedure"'

Antlblotlc A—30912 factor A (19 6 mg) is dls—
solved in dlmethylformamlde (l ml).> Acmdlc methanol
(3% HCL, 0.06 ml) 1s added to thlS solutlon. The
resulting solutlon 1s stlrred at room temperature

10

'overnlght and then is evaporated to- dryness under
vacuum. . The residue obtalned is chromatographed by
HPLPLC as - descrlbed in Example "2, u51ng reverced—phase
silica gel (LP 1/C 187 prepared as. descrlbed 1n Example .

6) and CH3OH HZO CH3CN (7 2 1) as the elutlng solvent

to give 1.4 mg of A-30912 factor H (the compound of :

formula l whereln R is methyl and Rl is llnoleoyl)
20 . : : :
EXAMPLE 9
, The A—30912H—type antlblotlc of structure I
thereln R is ethyl and Rl is. 11n01eoyl is- prepared and
purlfled by the method of Example 8, except that

25 ethanol lS used ln the reactlon lnstead of methanol

- EXAMPLE 10

The‘A-30912H~type antlblotlc hav1ng structure
I whereln R is n-propyl and Rl is - llnoleoyl is prepared
30 and - purlfled by the method of Example 8y except that -
n-propanocl is used ln the- reactlon lnstead of methanol
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EXAMPLE 11

The A-30912H~type antibiotic having structure
I wherein R is isobutyl and Rl is linoleoyl is prepared
and—purified by the method of Example 8, except that

isobutanol is used in the reacdtion instead of methanol.
EXAMPLE 12

The A=-30912H~type antibiotic of structure I
wherein R is n-pentyl and Rl is linoleoyl is prepared
and purified by the method of Example 8, except that

n-pentanol is used in the reaction instead of methanol.

EXAMPLE 13

The A-30912H-type antibiotic of structure I
wherein R is n-hexyl and Rl is linoleoyl is prepared
and purified by the method of Example 8, except that

n-hexanol is used in the reaction instead of methanol.
EXAMPLE 14

The A-30912H-~type antibiotic having structure
I wherein R is ethyl and Rl is stearoyl is prepared and
purified by the method of Example 8, except that tetra-
hydro-A-30912 factor A is used instead of A-30912

factor A and ethanol is used instead of methanol in the
reaction.

EXAMPLE 15
The'A—30912H-type antibiotic having structure
I wherein R is 2-ethyl-1-butyl and rt is linoleoyl 1is

prepared and purified by the method of Example 8,

except that 2-ethyl-l-butanol is used instead of methanol
in the reaction.

BAD ORIGINAL @
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EXAMPLE 16

The A—30912H—type antibiotic having structure
I wherein R is 3~methyl-l-butyl and Rl is linoleoyl is
prepared and purified by the method of Example 8,
except that 3-methyl-l-butanol is used instead of
methanol in the reaction.

EXAMPLE 17

The A-30912-type antibiotic having structure
I wherein R is n-propyl and Rl is stearoyl is prepared
and purified by the method of Example 10 except that
tetrahydro-A—-30912 factor A is used instead of A-30912
factor A.

EXAMPLE 18

The A-30912-type antibiotic having structure
I wherein R is isobutyl and Rl is stearoyl is prepared
by hydrogenation of the compound wherein R is isobutyl
and Rl
to the method of Example 5.

is linoleoyl (prepared as in Example 1l1l) according
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CLAIMS

l.,'An'A+30912H—type antibiotic'which has- the
structural formula: - E

wherein RT is'linbleoylror'stearoyl and R is C;- CS
alkyl, subject to. the prov1so that when R is methyl Rl

is linoleoyl

2. The A—30912’5typ'e antibiotic of claim 1
wherein R is linoleoyl and R is (Cihcs),alkyl.r

3. The A-30912H-type antibiotic of claim 1
wherein Rl is linoleoyl and R is methyl that is,
antiblotic A-30912 factor H.

- 4. The A-30912H~ type antlbiotic of claim l
wherein Rl is linoleoyl and R is propyl

5. The A-30912H- ~-type. antibiotic of clalm 1
wherein Rl is linoleoyl and R is hexyl.
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6. The Ar30912H4tyDeﬂantibiotic of claim 1
wherein Rl is stearoyl and R is (C -C ) alkyl

7. A process for preparlng ‘an A—30912H—type
antibiotic which has the structural formula:

' CHa 3 RO. " _OH ':' '
T A
4 a N,

'— /~.\7 ' ooow
IR .

/ ..

O=s OH

o \ |
'HQ\, HSC/‘H’ >V-H H— \l\ .”HH:':
\ . ) -

wherein RT is linoleoyl or~s£earoyl and R is ¢;-C,
alkyl, subject to the proviso that when R is methyl Rl
is linoleoyl, characterlzed by reactlng a. compound of

Formula IIV
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7
o >_H =
./// '_\. o=-/ ..H \OH

/ I
"';fx. AN -

X
i@———e—e
L[]
L]
(@]
€I

wherein R2 is linoleoyl or stearoyl

a) when R2 is linoleoyl, with

1) an alcohol of the formula ROH wherein R
is defined as above; or
2) an alcohol of the formula RBOH wherein
3. .
R™ is 92 C6 alkyl; _
B) when Rz—is stearoyl, with an alcohol of the
3 )

formula R70H;

in a polar inert solvent or in an excess of the reac-
tant alcohol at 0°C to 70°C. under acidic conditions;

and when the alcohol R3OH is reacted with a compound of
Formula II wherein R2 is linoleoyl, optionally, reducing
the linoleoyl group in the resulting compound to stearoyl.




0021685

X-5281A-2 -46-

10

15

20

25

30

8. The process of claim 7 for preparing the
A-30912H-type antibiotic of formula I wherein Rl is
linoleoyl and R is -CH3, that is antibiotic A-30912
factor H, characterized by reacting A-30912 factor 3,
dissolved in dimethjlfofmamide with acidic methanol
(HC1l) at room temperature with overnight stirring fol-
lowed by evaporation to dryness and purification by
high pressure chromatography. _

9. A pharmaceutical formulation which com-
prises the active ingredient, an A-30912H-type antibi-
otic which has the structural formula I as described in
claim 1, associated with a pharmaceutically acceptable
carrier therefor.

10. An A-30912H-type antibiotic which has the
structural formula I as described in claim 1 for use as
an antifungal agent for treating fungal infections in
mammals . . - - )

11, An A-30912 H-type antibiotic accordipg to any of

claims 1 to & substantially free from impurity,
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